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 El Niño:  

Trade winds weaken, warm pool moves eastward, 
thermocline deepens in the east and upwelling is suppressed. 

Equatorial Pacific: sea-surface temperatures, sea level, 
atmospheric circulation and precipitation patterns 

Normally:   

Trade winds blow east-to-west - push warm water westward cause 
warmer, fresher west Pacific warm pool. Upwelling in east.   

Images from the Australian Bureau of Meteorology 

http://www.bom.gov.au/climate/enso/history/ln-2010-12/three-phases-of-ENSO.shtml
http://www.bom.gov.au/climate/enso/history/ln-2010-12/three-phases-of-ENSO.shtml


Every El Niño is different: strength 

Image from NASA Scientific Visualization Studio using the NOAA Climate Prediction Center Ocean Niño Index 

http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4406
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml


For comparison: very strong La Niña 

Image from NASA Scientific Visualization Studio using the NOAA Climate Prediction Center Ocean Niño Index 

http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4406
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml


El Niño 2015: among 3 strongest on record 

Image from NASA Scientific Visualization Studio using the NOAA Climate Prediction Center Ocean Niño Index 

http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4406
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml


Every El Niño is different: timing 

  

Physical oceanography: sea-surface temperatures, subsurface temperature, salinity,  

Images from NOAA Climate Prediction Center 

https://www.climate.gov/news-features/blogs/enso/february-2016-el-ni%C3%B1o-update-q-a%E2%80%A6and-some-thursday-morning-quarterbacking


Every El Niño is different: eastward extent 

 

Meteorology: atmospheric pressure, winds, cloudiness, precipitation, 

Images from NOAA Climate Prediction Center 

https://www.climate.gov/news-features/blogs/enso/february-2016-el-ni%C3%B1o-update-q-a%E2%80%A6and-some-thursday-morning-quarterbacking


 

Chemistry & Biology: nutrients, phytoplankton (concentration, species) 

Images from NASA GSFC Ocean Ecology Lab 

December 2015 

El Niño impacts 

http://oceancolor.gsfc.nasa.gov


El Niño impacts 

 

Chemistry & Biology: nutrients, phytoplankton (concentration, species) 

Images from NASA GSFC Ocean Ecology Lab, NOAA, USGS 

December 2015 

Galapagos penguin 

Skipjack tuna 

Marine iguana  

Anchovy fish 

http://oceancolor.gsfc.nasa.gov


El Niño 2015: longest coral bleaching event  

Images from NASA 

http://www.noaa.gov/el -niño-prolongs-longest-global-coral-bleaching-event 
 
http://airbornescience.jpl.nasa.gov/campaign/coral 
 

COral Reef Airborne Laboratory (CORAL) 
NASA field campaign  

http://www.noaa.gov/el-ni%C3%B1o-prolongs-longest-global-coral-bleaching-event
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http://airbornescience.jpl.nasa.gov/campaign/coral
http://www.jpl.nasa.gov/news/news.php?feature=4814


How do we observe El Niño? 
El Niño perturbs jet stream, atmospheric pressure patterns 

Images from Michelle [ΩIŜǳǊŜǳȄ  
NOAA Climate Prediction Center 

https://www.climate.gov/news-features/blogs/enso/el-ni%C3%B1o-awol
https://www.climate.gov/news-features/blogs/enso/el-ni%C3%B1o-awol


El Niño likely impacts based upon historical event statistics  



Impacts ς global temperature 
departures from 30 yr average  

Statistical likelihood map Č 

Č
 Actual observations 

 NOAA Climate Prediction Center 

https://www.climate.gov/news-features/blogs/enso/march-2016-el-ni%C3%B1o-update-spring-forward


Impacts ς global precipitation 
departures from 30 yr average  

Statistical likelihood map Č 

Č
 Actual observations 

 NOAA Climate Prediction Center 

https://www.climate.gov/news-features/blogs/enso/march-2016-el-ni%C3%B1o-update-spring-forward


Impacts ς global precipitation 
departures from 30 yr average  

Statistical likelihood map Č 

Č
 Actual observations 

drought and fires in Indonesia 

NASA Earth Observatory:  
El Niño brought drought and fire to Indonesia 

http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87204


Impacts ς global precipitation 
departures from 30 yr average  

Statistical likelihood map Č 

Č
 Actual observations 

drought and fires in Indonesia 

NASA Earth Observatory:  
El Niño brought drought and fire to Indonesia 

http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87204


Impacts ς global precipitation 
departures from 30 yr average  

Statistical likelihood map Č 

Č
 Actual observations 

NASA Earth Observatory:  
El Niño fueled rains swamp South America 

Flooding in Paraguay 

http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://earthobservatory.nasa.gov/IOTD/view.php?id=87334
http://www.huffingtonpost.com/entry/el-nino-climate-change-disease_us_56d717bee4b03260bf78d08f


Impacts ς global precipitation 
departures from 30 yr average  

Statistical likelihood map Č 

Č
 Actual observations 

 NASA maps shift on U.S. precipitation   

landslides in Pacific northwest 

flash floods, mudslides 
in California 

http://www.nasa.gov/feature/goddard/2016/nasa-maps-el-ninos-shift-on-us-precipitation
http://www.slate.com/blogs/the_slatest/2016/03/07/el_nino_and_extreme_weather_will_be_a_theme_of_2016.html


Impacts ς global precipitation 
departures from 30 yr average  

Statistical likelihood map Č 

Č
 Actual observations 

drought, reduced rainy 
season in sub Saharan Africa 

 NASA Earth Observatory:  
Drought in Southern Africa 

http://earthobservatory.nasa.gov/IOTD/view.php?id=87434


Impacts ς global precipitation 
departures from 30 yr average  

Statistical likelihood map Č 

Č
 Actual observations 

Panama Canal limits ship 
size due to drought 

 http://www.bbc.com/news/world-latin-america-33833129 
 


